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Abstract 
At present, after almost more than 20-decades, Malaysia can boast of a solid National Philosophy of Education, despite tremendous struggles 
and hopes. Continuous professional learning opportunities are provided to students in order to enhance, support and sustain the students’ 
mathematics ability. Much evidence had shown that students’ beliefs in mathematics are central in developing students’ career in mathematics 
related areas. In addition mathematical beliefs are closely correlated to their mathematics ability among students. However, few literatures had 
been found related to this phenomenon among university undergraduate students. The present study involves a sample of university 
undergraduate mathematics students, who had completed a self-reported questionnaire related to student mathematical beliefs on three 
dimensions, such as: beliefs about mathematics, beliefs about importance of mathematics and beliefs about one’s ability in mathematics. The 
authors examined students’ mathematical beliefs based on logistic regression model estimation technique, appropriate for a survey design 
study. The results illustrated and identified significant relationships between students’ beliefs about importance of mathematics and beliefs 
about one’s ability in mathematics with mathematics ability. In addition, the overall model explained further that 74.6% of the sample was 
classified correctly.  
© 2010 Elsevier Ltd. 
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1. Introduction 
  
The higher competition and rapid progress in a globally changing economic and technological environment have been one of the 
driving forces for enhancing educational accountability in many countries (Martin et al., 1998). Thus it is undeniably essential for 
a nation to improve its standards of teaching, research and practice in science, mathematics, technology and engineering. As an 
upshot, professional and business guidelines have been developed over the last two decades to strengthen mathematics and 
science curriculum standards. The Malaysian government had announced a new education policy to strengthen the education 
standards in science and technology to compete with advanced countries and vision to stand in the list of developed countries in 
2020 (Mahathir, 1991). Malaysia has successfully democratized higher education to produce sufficient graduates to meet its 
manpower requirements during its phenomenal economic growth over the last three decades.  
 
The Malaysian government is attempting to increase the number of graduates especially in the fields of science, technology and 
innovation to become knowledge workers to sustain the nation and to achieve the title of a developed nation by the year 2020 
(Sam et al., 2009). These fields inevitably require students to be adept in mathematics. Various efforts such as the 60:40 ratio in 
the teaching of Science and Mathematics policies had been put in place. Various researches have been undertaken to investigate 
trends in mathematics achievement and the factors influencing mathematics learning and performance (Ma & Klinger, 2000; 
Pape et al., 2003; Al Khateeb, 2001; Mullis et al., 2004; House & Telese, 2008). Ma and Klinger (2000) examined the factors 
influencing mathematics achievement, which included students’ gender, age, ethnicity, their family socioeconomic status and 
school characteristics in their study. In Papanastasiou (2000), the effects of school, students’ attitudes and beliefs in mathematics 
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learning on students’ performance were explored. Mathematics beliefs and self-concept were also investigated by House and 
Telese (2008) and Wang (2007) while Al Khateeb (2001) examined gender differences in mathematics achievement among high 
school students. 
 
Further analysis by Sam et al. (2009) on TIMSS data demonstrated that the eight grade students from Singapore were ranked first 
in mathematics among participating 41 countries while its neighbour, Malaysia, was ranked 16th and 10th in 1999 and 2003 
respectively (Mullis et al., 2000; 2004). What are the differences and factors to these mathematical standing?  Are the students, 
teachers and/or school system that lead to Singapore’s superiority over Malaysia in as far as mathematics performance is 
concerned? Thus it is essential to investigate the possible weaknesses and strength in the education system in order improves its 
performance in Mathematics globally.  
 
Mathematics has been recognized by its worth and value. The importance of having a solid background in mathematics and 
quantitative analysis as prerequisites for admission into university and college areas of study is well recognized. Students’ 
achievements in mathematics in high school have a significant effect on their performance in college (Ismail & Awang, 2008). 
Mathematical and quantitative competencies are also linked to better chances of employability, higher wages and higher on-the-
job productivity once employed (Geary & Hamson, 2000). Thus, mathematics learning and students’ performance in 
mathematics received considerable attention from educators, teachers and parents. It is therefore important to identify and 
recognize the factors that could influence students’ mathematics ability in order to help them improve and make substantial 
academic progress. 
 
Recently, in Malaysia, the growing awareness of the importance of mathematics competency in secondary school for tertiary 
education and future careers has led to high expectations from both the teachers and parents for students to do well in 
mathematics examinations. There is also a concern about the issue of disparity in mathematics ability between the different 
subgroups of the population, as well as ways of improving students’ overall performance and narrowing students’ ability gaps.  
The purpose of this study is to examine the differences in students’ ability in mathematics across students’ of varying 
mathematical beliefs at the university level. 
 
This study aimed to achieve the following objectives: 
1. To assess mathematical beliefs of university undergraduate students.  
2. To explore the influence of students’ mathematical beliefs on their mathematics ability using the logistic 
regression model. 
 3. To check the Goodness-of-Fit (efficiency) of the predictive binary logistic regression model.  
 
2. Materials and Methods 
 
A survey research was conducted using self-response questionnaire administered to the university undergraduate mathematics 
students. In the first part of the questionnaire, demographic information was asked whilst the second part comprise of 5-points 
Likert-scale questions (1 being strongly disagree to 5 being strongly agree) measuring mathematical beliefs. Students’ beliefs in 
mathematics measurement were adapted from Vallerand et al. (1992). Upon obtaining permission, arrangements for dates and 
times were made to administer the instruments. The questionnaire was administered to undergraduate students from three 
mathematical institutes of three different universities in the Klang Valley region during their lecture sessions of academic year 
2009-2010. Students respondent were also reminded that their specific responses would not be shared with their course 
instructors and would not affect their course grades. They were asked to respond to the items appropriately and honestly. The 
reliability coefficients of the subscales were checked in this study. Mathematics grade scores obtained from record offices were 
used to assess students’ mathematics ability. A logistic regression was performed to predict mathematics ability of students 
between mathematics high- and low-ability in their university studies. In addition, logistic regression model was applied to 
explore the influence of demographic and educational factors on the university students’ ability in mathematics. Further, analysis 
was conducted to ensure the accuracy and predictive validity of the logistic regression model.  
 
3. Results 
 
The main objective of this study is to examine the influence of university undergraduate students’ mathematics beliefs on their 
mathematical high- and low-ability. This objective is very important from a theoretical and practical point of view as a new area 
of vital research surrounding the mathematical beliefs is beginning to get significant attention in psychology and mathematics 
education research (Leder, Pehkonen, & Torner, 2002). Further this study was also to determine the predictive model depicting 
the relationship between mathematical beliefs (the predictive variables) and mathematical high- and low-ability (criterion 
variable) using the logistic regression model.   
 
 
3.1     Mathematics Ability 
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Similarly, consider the students’ mathematics ability is the dependent variable in this study, which measured by GPA and 
obtained from the different academic divisions of universities in Malaysia.  There was no missing data, therefore, n = 473 
responses were valid with a minimum value of 1.63, maximum value of 4.00, a mean of 3.35 with standard error is .024, a 
standard deviation of .56, and skewness and kurtosis have values of -.78 and .297 respectively, which are responsible of the 
distributional behaviour and shape of the variable. It is essential to provide the further information on the mathematics score 
(GPA). Table 1 illustrates the frequencies and percentages of the average of each of the GPA (grades) obtained in the 
mathematics regular examinations for all the 473 respondents of the sample.  In this sample only one student obtained “D+” 
grade, 7 students obtained “C-“ grade, 16  students achieved “C” grades, 23 students received “C+” grades,  46 students obtained 
“B-“  grades, 143 students received “B” grades, 87  students obtained “B+” grades, 78 students received “A-” grades, and 72 
students obtained “A” grades. In addition, the mathematics score (GPA) and percent of students, they obtained different grades; 
are presented in the first and last columns of the Table 1 respectively. For more explanation the mathematics score (GPA) 
variable, a “D+” grade was equal to “1.50”, “C+” grade equal to “1.75”, in this way the detail is given in the first column of Table 
1.  
 
Table 1: Frequency distribution of average grade point earned based on two courses 
 
Mathematics Score (GPA) Grades Frequency Percent 
1.50   D+ 1 0.2 
1.75   C- 7 1.4 
2.00   C 16 3.3 
2.50   C+ 23 4.9 
2.75   B- 46 9.7 
3.00   B 50 10.5 
3.50   B+ 180 38.3 
3.75   A- 78 16.5 
4.00   A 72 15.2 
Total = n  473 100.0 
 
3.2     Exploratory Data Analysis  
 
Table 2 shows the frequency for two groups of mathematics high- and low-ability of students. Peng, Lee, and Ingersoll, (2002) 
declared that logistic regression is an appropriate multivariate procedure for describing and testing relationships between a 
dichotomous/binary (0/1) outcome variable and a number of categorical and/or continuous variables.  A group of mathematics 
low-ability (0) students was among the 143 (30.2%) with 108 (75.5%) females and 35 (24.5%) male respondents. The second 
group of mathematics high-ability (1) students comprised of 330 (69.8%) with 238 (72.1%) female and 92 (27.9%) for male 
respondents (Table 3).   
 
Table 2: Frequency of high- and low-ability in mathematics 
 
  Frequency Percent Cumulative Percent 
Low Ability  (0) 143 30.2 30.2 
High Ability (1) 330 69.8 100.0 
Total 473 100.0  
 
The assessment of the relationship between mathematical high- and low-ability with mathematical beliefs is done by using the 
binary logistic regression analysis. Logistic regression was indicated because the dependent variable (high- and low-ability in 
mathematics) is dichotomous/ binary (0/1). Model assumptions were checked and it was determined that there was no strong 
correlation between the three subscales measured thus can be used as predictive variables (Cohen, 1988). There was no evidence 
of multicollinearity between the predictor variables (3 subscales of students’ beliefs in mathematics) the estimates of variance 
were not inflated. After fulfilling the assumption of logistic regression model, it is not desirable to minimize these effects before 
analyzing the results (Howell, 1999; Pedhazur, & Schmelkin, 1991).  
 
The descriptive statistics of the predictor variables were separated between the mathematics high- and low-ability students are 
provided in Table 3. The mean and standard deviation of the age for the two groups (mathematics high- and low-ability) of the 
respondents were 21.14 and 20.98 years and .88 and .90 years respectively. The highest mean score of students’ beliefs about 
mathematics was 3.797 for beliefs about importance of mathematics in mathematics high-ability group and 3.575 for beliefs 
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about ones mathematics ability in mathematics low ability group of the respondents. The lowest mean score was 3.730 for beliefs 
about mathematics in high ability group and 3.452 also for beliefs about mathematics in low ability of two groups.  
 
In this case forward linear regression was employed using an alpha (α) value of .05 as the cut-off point. Enter logistic regression 
analysis method was chosen because this method is widely used in educational research (George & Mallery, 2003). In binary 
logistic regression analysis, age, race and the three students’ mathematical beliefs subscales were used as predictor variables. 
General descriptive data is offered first.  
 
Table 3: Descriptive statistics for high- and low-ability in mathematics for logistic regression analysis 
 
 Variables 
  
High ability in mathematics Low ability in mathematics 
Mini-
mum 
Maxi-
mum Mean Std. Dev. 
Mini-
mum 
Maxi-
mum Mean Std. Dev. 
Age of respondent 19 24 21.14 .880 19 23 20.98 .900 
Ability in Mathematics 3.13 4.00 3.626 .28895 1.63 3.00 2.696 .36203 
Beliefs about mathematics 2.00 5.00 3.730 .46253 2.00 4.50 3.429 .68661 
Beliefs about importance of 
mathematics 2.00 5.00 3.797 .58366 1.00 5.00 3.452 .77194 
Beliefs about ones’ mathematics 
ability 3.00 5.00 3.790 .47938 2.00 4.60 3.575 .47582 
 
3.3      Logistic Regression Model  
 
The logistic regression equation for the probability of student ability in mathematics can be written as: 
Ze
abilityP  1
1)( . The 
binary logistic regression analysis model was carried out on the data for the entire sample with student ability in mathematics 
was dependent variable and three affective and one demographic categorical (race) predictor variables.   
 
The binary logistic regression analysis that was performed, examined if the two groups of students (high- and low-ability in 
mathematics) differed in their mathematical beliefs and demographic (race) variable. In terms of the beliefs variables themselves, 
the ones in which there were significant differences between the groups were those of “beliefs about mathematics”, ‘‘beliefs 
about importance of mathematics’’, and ‘‘beliefs about ones’ ability in mathematics’’ variables (p < .00) as shown in Table 4.    
 
It may be concluded that, on the scale for each unit increase in the respondents’ amount of  beliefs about mathematics and beliefs 
about ones’ ability in mathematics subscale, the respondents’ probability of being in the high–ability in mathematics group 
would likely increase by 82.7% with .203 and 100.6% with .246 standard error respectively. Also all three subscales of students’ 
mathematical beliefs contributed statistically significant (p < .001) for classifying the students correctly in the two groups (high- 
and low-ability in mathematics). The odds ratio of this subscale is 2.287 and 2.736, which indicates that it is more likely to 
increase 173.6% and 128.7% with 95% respectively. The confidence interval of beliefs about mathematics was .754 and 2.453 
lower and upper respectively, when student change the category from 0 to 1 (low- to high-ability) group.   
 
Table 4: Coefficient of predictor variables in the equation 
 
  
B S.E. Wald df Sig. Exp(B) 
95.0% C.I. for EXP(B) 
Variables Lower Upper 
Beliefs about mathematics .827 .203 16.675 1 .000 2.287 .754 2.453 
Beliefs about importance of 
mathematics 
.563 .168 11.271 1 .001 1.756 1.031 2.411 
Beliefs about ones’ mathematics 
ability 
1.006 .246 16.680 1 .000 2.736 1.333 4.942 
 race   10.123 3 .018    
 race(1) -.473 1.249 .146 1 .703 .621 .054 7.179 
 race(2) 
.453 1.278 .126 1 .723 1.574 .129 19.250 
 race(3) 
-2.017 1.534 1.729 1 .189 .133 .007 2.689 
 Constant 
-30.956 3.859 64.347 1 .000 .000   
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Binary logistic regression analysis was conducted with racial/ethnic groups of respondents as predictor variables. The race was 
used as predictor variable in the general estimating model, it was contributing statistically significant (p = .018). Furthermore, the 
race/ethnicity was recoded in four dummy variables for the current study for sample size, n = 473 (Table 4). These dummy 
variables were created, presenting Malay or not, Chinese or not, Indian or not, and others or not respectively. The Malay category 
was considered as the reference category.    
 
The binary prediction model indicates that the estimated odds ( ieE , i = 1, 2, 3) of student mathematics ability for Chinese equal 
.62 times the estimated odds for Malay with 95% confidence of interval .054 and 7.18 lower and upper level respectively, when 
student change the category from 0 to 1 (low- to high-ability) group. Secondly, the estimated odds of student ability for Indian 
are 1.57 times the odds for Malay with 95% confidence of interval  .129 and 19.25 lower and upper level respectively, when 
respondent change the category from 0 to 1 (low- to high-ability) group in Table 4..  
 
Third and finally, the estimated odds of student ability for others are .19 times the odds for Malay with 95% confidence of 
interval  .007 and 2.689 lower and upper level respectively, when respondent change the category from 0 to 1 (low- to high-
ability) group. These results show that the estimated likelihood of student ability in mathematics for Chinese and Indian are 
lesser than that for Malay (reference category).  In the contrarily, others (last category of the race) are more likely to be able than 
that for reference (see Table 4).  
 
The results of binary logistic regression model revealed a significant relationship between the three predictor variables and the 
outcome variable in the model in this research study. Thus we can determine the accuracy of logistic regression model that 
predicts students’ mathematical ability based on 3 subscales of students’ mathematical beliefs and race/ethnicity of respondents 
among the university mathematics undergraduate students in Malaysia.  
 
3.4     Goodness-of-Fit of the Model 
 
Likelihood is the probability of observed results; given the parameter estimates and -2 times the log likelihood (-2LL) is a 
measure of how well the estimated model fits the categorical data. For the logistic regression model that contains only the 
constant, -2LL is 579.730, as shown in Table 5. Goodness-of-fit statistic for the model with significant independent variables, the   
value of -2LL for the proposed model is −2 log likelihood = 477.329; χ2 (6) = 102.408, p < 0.000, which is smaller than the -2LL 
for the model containing only a constant.   The Cox & Snell R2 and Nagelkerke 2R~  are statistics that attempt to quantify the 
proportion of explained “variation” in the logistic regression model.  The value of Cox & Snell R2 is .20 and reveals that about 
20% of the variation in the outcomes the model explains variable. But problem with this measure for logistic regression is that it 
cannot achieve a maximum value of 1.   Likewise, the Nagelkerke 2R~  is shown in the same table as .28, which indicates that 
about 28% of the variation in the outcome variable is explained by the logistic regression model. 
 
Table 5: Omnibus tests of model coefficients and model statistics 
 
 Omnibus Tests Model Statistics 
  Chi-square df Sig. 
-2 Log likelihood 
only with 
Constant 
-2 Log likelihood 
with all predictor Cox & Snell 
R2 Nagelkerke 2R~  
Model 102.408 6 .000 579.730(a) 477.329(b) .20 .28 
 
(a) Estimation terminated at iteration number 3 because parameter estimates changed by less than .001. 
(b)   Estimation terminated at iteration number 7 because parameter estimates changed by less than .001. 
 
The omnibus test indicated an overall significant model χ2 (6) = 102.408, (p < 0.000) in Table 5. Additionally, the regression 
analysis exhibited that four predictor variables were significantly related at the five per cent level to the outcome variable; 
namely, high- and low-ability in mathematics (see Table 4). Furthermore, Table 5 presents the Cox and Snell R2 and the 
Nagelkerke 2R~  values were 0.456 and .645 respectively. These pseudo-R2 measures can be treated as “somewhat analogous to 
R2 in linear regression” (McCoach & Siegle, 2003). In addition, the Hosmer and Lemeshow test was non-significant with a χ2 (8) 
of 7.033, p = 0.533 which indicated that there was a good model fit since the data did not significantly deviate from the model.  
 
3.5     Classification of Cases  
 
This method of assessing the successive accuracy of a model is to evaluate its ability to predict correctly the outcome category 
for cases for which outcome is known.  If a case has diagnosed diseased, for instance, it can be seen if the case is correctly 
classified as diseased on the basis of other predictor variables. While the overall percent correctly predicted seems exceptionally 
good at 74.6%, the researcher must note that blindly estimating the most frequent category (high-ability) for all cases would yield 
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an evidence higher percent correct (74.6%), as noted in Table 6. This implies high-ability status can be differentiated on the basis 
of students’ mathematical beliefs and race/ethnicity for this survey data.  
 
Table 6: Classification Table(a, b) with all predictor variables 
 
 
 Predicted 
 Observed Ability 
Percentage Correct     
Low 
Ability 
High 
Ability 
Step 1 Ability Low Ability 55 88 38.5 
    High Ability 32 298 90.3 
  Overall Percentage 
  74.6 
 
a) Constant is included in the model. 
b) The cut value is .500 
 
Precisely, in terms of the variance that was explained by this set of variables, the Cox and Snell R2 equaled 20%, while the 
Nagelkerke  2R~  equaled 28%. Based on this model, 90.3% of the students were correctly classified in the high-ability in 
mathematics group, while 38.5% of the students were correctly classified to be in the low-ability group. As a result in the overall 
model, 74.6% of the sample was classified correctly. Logistic model was well fitted with 3 predictor subscale variables of the 
construct: students’ mathematical beliefs and race/ethnicity for the current survey data set of this study. 
 
4. Conclusion 
 
The main conclusion of the current study is that the mathematical beliefs of the students’ high-ability in mathematics of three 
mathematical institutes of different University in Malaysia are significantly different from the students who are low-ability in 
mathematics. Thus the high-ability student had higher mathematical beliefs compared to the low-ability student in the study. The 
mathematical beliefs of the students do influence to a certain extent on high- or low-ability in mathematics. However, since this 
is not an experimental or longitudinal study, cause-effect relationships cannot be claimed (Papanastasiou and Zembylas, 2006). 
Therefore, no causal effects due to students’ mathematical beliefs can be attributed to the students’ choice of either to high- or 
low-ability in mathematics. These findings also indicated that other background variables may be influential such as, these 
students’ secondary or post-secondary schooling or attendance to the developmental course during secondary or post-secondary 
level.  
  
Also, in the present study, maximum likelihood analysis of the differences of students’ beliefs between students’ high- and low-
ability in mathematics showed that more mathematics high-ability than low-ability classified “students’ beliefs about 
mathematics” as a knowledge and understanding priority. If mathematics and science educators were merely to follow the results 
of the statistical sophisticated logistic regression analysis from the present study to target groups for the promotion of sound 
knowledge, insight, cognizance and understanding. A program to increase the awareness and thoughtfulness of the importance of 
mathematics may have been developed for all Malaysian science students at secondary and post-secondary levels, before entering 
in tertiary education at college and University. These results from the logistic regression modeling on students’ beliefs about 
mathematics indicated that the university education system was efficient and differences on the students’ mathematical beliefs 
high- and low-ability mathematics groups can be distinguished clearly.  
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